Purpose of the Study: To examine the relationship between Medicaid entry and recent health care use among Medicare beneficiaries. Design and Methods: We identified Medicare beneficiaries without full Medicaid or use of hospital or nursing home services in 2008 (N = 2,163,387). A discrete survival analysis estimated beneficiaries' monthly likelihood of entry into the full Medicaid
Health care use varies widely among the 10 million beneficiaries with dual enrollment in Medicare and Medicaid (Coughlin, Waidmann, & Phadera, 2012; Kasper, O'Malley Watts, & Lyons, 2010; Lum et al., 2013; Medicare Payment Advisory Commission [MedPAC] , 2013; MedPAC and Medicaid and CHIP Payment Access Commission [MACPAC] , 2016), but variation in health care use among Medicare beneficiaries newly entering Medicaid is less well understood. Although long-term nursing home use is widely recognized as a contributor to Medicaid entry, examining a broader range of factors that precede Medicaid enrollment could identify which policy options are most relevant to key populations, including low-income beneficiaries with long-standing financial barriers or beneficiaries facing new catastrophic medical expenses.
Understanding Medicaid transitions among Medicare beneficiaries depends upon recognizing the distinction that some Medicare beneficiaries enroll in Medicaid as soon as they are eligible and other beneficiaries may enter Medicaid after a period of being eligible but not enrolled. For the former group, predictors of Medicaid enrollment might include factors that would reduce, or "spend down," beneficiaries' income or assets until they meet eligibility guidelines, including large health expenses. Identifying these predictors might inform strategies for delaying or preventing impoverishment and subsequent Medicaid entry, such as providing tax incentives for saving for health expenses or purchasing long-term care insurance. These policy concerns are amplified with the aging of the Baby Boomer generation: Even though these retirees are expected to have higher average income and asset levels than earlier retirees, income disparities are expected to increase over time (Butrica, Smith, & Iams, 2012) . Furthermore, future retirees report significant gaps in financial planning for long-term care services (Robison, Shugrue, Fortinsky, & Gruman, 2014 ; The Associated Press-NORC Center for Public Affairs Research, 2015) .
However, the policy implications of Medicaid predictors change under the possibility that some Medicare beneficiaries who are eligible for financial assistance may not immediately join Medicaid. Most states automatically enroll beneficiaries who are receiving supplemental security income (SSI) in Medicaid, but that process may not reach certain eligible populations (Haber et al., 2003) , such as low-income beneficiaries without SSI benefits or beneficiaries who qualify for Medicaid on the basis of high medical costs. Only 36% of dual-eligible beneficiaries qualify for Medicaid on the basis of SSI receipt; the remaining beneficiaries qualify under alternative pathways (MedPAC and MACPAC, 2016) . Several studies have documented that a large share of beneficiaries who are eligible for Medicare-related financial assistance programs do not enroll (Congressional Budget Office, 2004; Federman, Vladeck, & Siu, 2005; Haber et al., 2003; MedPAC, 2016; Shoemaker et al., 2012; Zuckerman, Shang, & Waidmann, 2009 ). Barriers to participation include beneficiaries' lack of awareness about these programs and difficulty applying for benefits (Haber et al., 2003; Perry, Kannel, & Dulio, 2002) . Furthermore, beneficiaries in good health might be less likely to enroll (Haber et al., 2003) . A healthy Medicare beneficiary who has few health care expenses might not seek out additional financial assistance or might not find much value in Medicaid coverage.
Predictors of transitioning from being eligible to actually enrolling in Medicaid might include factors that would increase beneficiaries' awareness of Medicaid eligibility or ease the application process. The onset of a new illness might also convince beneficiaries that Medicaid coverage provided enough value that it was worth participating. A better understanding of these predictors would inform recent federal and state efforts to promote greater take-up of Medicaid benefits and simplify the Medicaid application process (Keohane, Rahman, & Mor, 2016; MedPAC, 2008) . These reforms are motivated by concerns that lowincome beneficiaries are facing unnecessary financial barriers to medical care.
Within this framework, one category of predicting Medicaid entry, recent health care use, deserves a new look. Previous analyses established that long-term care use and associated expenses, which are not covered by Medicare, contribute to Medicaid entry among Medicare beneficiaries (Adams, Meiners, & Burwell, 1993; Burwell, Adams, & Meiners, 1990; Mor, Intrator, & Laliberte, 1993; Short, Kemper, Cornelius, & Walden, 1992; Sloan & Shayne, 1993; Wiener, Anderson, Khatutsky, Kaganova, & O-Keeffe, 2013) . Because many states have more generous eligibility criteria for long-term care users, initiating use of nursing home or home and community-based services (HCBS) might also be a predictor of gaining Medicaid eligibility, even if beneficiaries' income or assets have not changed (Kaiser Commission on Medicaid and the Uninsured, 2010). However, at least half of all new dual-eligible participants have no history of any longterm care use Liu & Manton, 1989; Wiener et al., 2013) . Acute care may also be a factor: inpatient stays, especially admissions from an emergency room, predict future Medicaid enrollment . Furthermore, when interviewed about what prompted them to enroll in financial assistance programs, some beneficiaries cite hospital stays (Haber et al., 2003; Perry et al., 2002) .
Several potential contributors to Medicaid entry may be linked to recent use of health care services: large health expenses, poor health, and access to assistance with Medicaid applications. Aside from the expense of long-term services, low-income beneficiaries may also have difficulty affording the large Medicare cost-sharing requirements for inpatient care and subsequent postacute care in a skilled nursing facility (SNF), especially if they do not have supplemental insurance . Using any of these services might indicate that beneficiaries are in declining health and anticipate needing financial assistance for future medical care. Finally, if beneficiaries are not aware of their eligibility for Medicaid, health care providers might provide staff or resources that can assist with Medicaid enrollment (Haber et al., 2003) .
Another area that needs further attention is how participation in other needs-based programs predicts future participation in the Medicaid program. Beneficiaries with limited financial assistance for Medicare-related expenses, such as those who only receive aid for prescription drug expenses or premium costs, may eventually qualify for full Medicaid when their limited assets are depleted or when they initiate long-term care services. Some beneficiaries may not be aware that they qualify for additional financial assistance, partly because different programs have varying application procedures and requirements. For example, in 2016 the Social Security Administration sent letters to more than 500,000 beneficiaries who receive subsidies for Part D and appear to be eligible for additional Medicaid benefits but are not enrolled (Social Security Administration, 2016) .
This study aims to identify how hospital, skilled nursing, and long-term nursing home use predict Medicaid entry for Medicare beneficiaries, especially among beneficiaries who already participate in financial assistance programs. To our knowledge, no peer-reviewed study has considered how entry into full Medicaid is influenced by the joint contributions of recent health care service use and prior participation in other Medicare needs-based programs. With administrative data, we estimate a time-to-event model with time-varying covariates to predict beneficiaries' likelihood of entering full Medicaid. By observing health care utilization and financial assistance participation on a monthly basis for an 18-month period, we can more precisely identify whether these factors preceded Medicaid entry. We selected a study cohort of traditional Medicare beneficiaries that had no full Medicaid participation or use of hospital, SNF, or long-term nursing home services in the year prior to our study period (January to December 2008). Without this restriction, we would not be able to distinguish new use of these services from ongoing use of these services that predates the study follow-up period. We excluded beneficiaries who qualified for Medicare due to end-stage renal disease, had missing Medicaid or Medicare coverage data, had changes in partial Medicaid coverage in 2008, and whose zip codes could not be matched to socioeconomic data (Supplementary Figure 1) .
Design and Methods

Data Sources and Study Population
From the pool of 21.6 million beneficiaries who met the study criteria, we selected a 10% random sample of 1,779,569 beneficiaries who qualified for Medicare due to age and 383,818 beneficiaries who originally qualified for Medicare due to disability. We conducted separate analyses for these populations.
Study Outcome and Variables
Starting with January 2009, we observed study members monthly until they enrolled in full Medicaid, joined a Medicare Advantage plan, or died. Beneficiaries who had not experienced any of those outcomes by the end of June 2010 were censored. The maximum follow-up length was 18 months. These outcomes were determined based on the MBSF data, including monthly indicators for Medicaid and Medicare Advantage participation (Chronic Condition Data Warehouse, 2014). Because we could not measure the exact date of Medicaid entry within a given month, all timevarying covariates in our model were lagged by 1 month to ensure these factors preceded Medicaid enrollment.
In descriptive analyses, we examined what proportion of beneficiaries used hospital, SNF, or long-term nursing home services at any point during the study period. These measures were weighted by beneficiaries' number of months in the study sample. Claims data identified any use of inpatient or SNF services in the past 3 months. By comparing SNF claims and MDS nursing home data, we identified beneficiaries who had at least 2 weeks of nursing home services in a given month without SNF coverage. This distinction is important because Medicare will provide coverage for rehabilitative SNF care in a nursing home following a hospital stay but does not cover residential, long-term care services provided in a nursing home. Throughout the paper, we refer to this latter type of long-term care that is not covered by SNF benefits as "nursing home" care or services.
To address concerns that our study sample selection approach undercounts the number of beneficiaries who use health care services prior to Medicaid entry, we also provide these descriptive statistics after including beneficiaries who were excluded from the main study population for use of hospital, SNF, or nursing home services in 2008.
In our survival analysis model, our main explanatory variable focused on beneficiaries' recent health care use in the prior 3 months. We assigned beneficiaries to mutually exclusive categories according to a hierarchy that is intended to mimic the sequence of how beneficiaries typically access these services: (i) hospital, (ii) SNF, or (iii) nursing home services (Supplementary Figure 2) . Beneficiaries with only inpatient care in the past 3 months were identified as having recent hospital use. If beneficiaries transferred to a SNF following a hospital stay, their recent health care use status was updated to SNF services. Finally, if beneficiaries converted from a SNF stay to a nursing home stay without Medicare coverage, their recent health care use was identified as nursing home services. About 66% of first-time nursing home users in our cohort used hospital or SNF services in the 3 months prior to initiating nursing home care.
Three time-varying variables also identified beneficiaries' cumulative health care utilization throughout the study period: total number of hospital inpatient days, total number of SNF days, and total number of months with nursing home use.
A time-varying categorical variable identified participation in any financial assistance or prescription drug benefits. This variable was measured monthly and identified which category a beneficiary was in for the majority of the previous 3 months. Beneficiaries with partial Medicaid coverage are automatically eligible for subsidized Part D coverage, so we did not separately categorize prescription drug coverage for these members. Members can be identified as having partial Medicaid coverage for cost sharing, partial Medicaid coverage for the Part B premium, or a full or partial Part D low-income subsidy (LIS). In most states, these programs have income thresholds between 100% and 150% federal poverty level (FPL) Other study variables included beneficiaries' age at baseline, sex, and race and ethnicity (White and non-Hispanic, Black, Hispanic, or another racial or ethnic group). As a proxy for beneficiaries' financial resources, we applied a socioeconomic status (SES) index based on area-level statistics for each beneficiary's residential zip code (Bonito, Bann, Eicheldinger, & Carpenter, 2008) . We ranked beneficiaries according to this SES index and divided the population into SES quintiles. Quintiles were defined separately for beneficiaries who aged into Medicare and those who qualified due to disability.
As a proxy measure for whether beneficiaries have supplemental insurance, we pooled 2007-2010 MCBS data. For community-dwelling respondents without full Medicaid or Medicare Advantage, we created 60 subgroups based on beneficiaries' age, sex, race, and participation in financial assistance programs or prescription drug coverage. Using methods appropriate for complex survey design, we estimated the percent of beneficiaries in each subgroup with no supplemental coverage (Briesacher, Tjia, Doubeni, Chen, & Rao, 2012) . We linked these group-level estimates to the study cohort's individual-level data to have an approximate measure of supplemental insurance coverage.
The model included a monthly linear time trend and an indicator for all January months, as this is the only opportunity for most beneficiaries to switch to Medicare Advantage. Another indicator for the Year 2010 accounted for a national change in how Medicaid applications could be initiated (Keohane et al., 2016) .
Survival Analysis
To analyze differences in Medicaid entry rates, we conducted a discrete survival analysis that estimates a beneficiary's likelihood of joining full Medicaid in a given month. By using a multinomial logistic model, we simultaneously modeled the likelihood of Medicaid entry and a potential competing risk, death (Allison, 2010; Singer & Willett, 2003 
Results
By the end of 18 months, we observed that 1.1% and 3.7% of beneficiaries who aged into Medicare or qualified for Medicare due to disability, respectively, entered full Medicaid. Among beneficiaries who aged into Medicare, we found that new full Medicaid participants were more likely to be female, older, and Black or Hispanic compared with beneficiaries who did not join full Medicaid (Table 1) . Several characteristics of new Medicaid participants suggest lower financial resources than other Medicare beneficiaries. At baseline, the proportion of beneficiaries enrolled in partial Medicaid or the Part D LIS program was 32% among new full Medicaid participants in contrast to 4% of beneficiaries without Medicaid enrollment. Thirty percent of new Medicaid participants are in the lowest SES quintile compared with 20% of those who did not join Medicaid.
Some characteristics differ among beneficiaries who qualified for Medicare due to disability. New Medicaid participants are more likely to be younger rather than older. Having some form of financial assistance at baseline is even more common among new Medicaid participants in this population (50%), but also among beneficiaries who do not enroll in Medicaid (19%) .
Use of Any Health Care Services During Study Period
Prior to Medicaid entry, new Medicaid participants had greater use of health care services than beneficiaries who did not join Medicaid (Figure 1 ). Among beneficiaries who aged into Medicare, the proportion using hospital services at any point during the study was three times greater among beneficiaries who entered Medicaid compared with those who did not (47% vs 17%). In contrast to the rare use of SNF and nursing home services among beneficiaries who did not enter Medicaid, almost a third of new Medicaid participants used SNF services and 15% used nursing home services.
Among beneficiaries who originally qualified for Medicare due to disability, hospital and SNF use only differed by about 8-10 percentage points among beneficiaries who did and did not enter Medicaid. Rates of nursing home use varied, but were low among both new Medicaid participants (3.1%) and beneficiaries without Medicaid entry (0.3%).
About half of new Medicaid participants who aged into Medicare used no hospital, SNF, or nursing home services during the study period. This proportion climbed to 74% among beneficiaries who qualified for Medicare due to disability.
In a sensitivity analysis that included beneficiaries who are excluded from the main analysis due to a history of hospital, SNF, or nursing home use in 2008, the results modestly changed for beneficiaries who aged into Notes: LIS = low-income subsidy; SES = socioeconomic status. Based on author's analysis of Medicare enrollment and claims data. Share of beneficiaries without supplemental coverage estimated based on Medicare Current Beneficiary Survey data. *All differences between the beneficiaries who joined Medicaid and those who did not join are significant at a p < .001 level. **All differences between the beneficiaries who died and those who did not join Medicaid are significant at a p < .001 level.
Medicare (Supplementary Table 1 Among the population of beneficiaries who qualified for Medicare due to disability, the contrasts in Medicaid entry rates among beneficiaries with differing use of health care services are also pronounced. This population had a greater underlying likelihood of entering Medicaid than beneficiaries who qualified for Medicare due to age. Even beneficiaries with no recent hospital, SNF, or nursing home use enter Medicaid at an adjusted monthly rate of 2.0 participants per 1,000 beneficiaries. Among beneficiaries with recent use of only hospital services, about 5.2 out of 1,000 entered Medicaid after adjusting for other characteristics (Figure 2 ). This monthly rate jumps to 51.6 new Medicaid participants per 1,000 beneficiaries with recent nursing home use.
When comparing beneficiaries based on their source of prescription drug coverage, beneficiaries who have Part D LIS financial assistance, including those with partial Medicaid benefits, have the highest adjusted rates of entry into full Medicaid ( Table 2) . Regardless of the source of prescription drug coverage, beneficiaries with recent use of health care services have higher rates of Medicaid entry than beneficiaries without any health care use. Among beneficiaries who aged into Medicare, the absolute difference in adjusted Medicaid entry rates between those who do or do not have recent health care use is much greater for beneficiaries participating in financial assistance programs. However, the relative risk of Medicaid entry associated with recent health care use is usually greater for beneficiaries who have Part D or alternative drug coverage than for beneficiaries who participate in financial assistance programs (Supplementary Table 2 ).
Discussion
Over an 18-month period, we observed that 1.1% of Medicare beneficiaries who aged into Medicare and 3.7% of Medicare beneficiaries who qualified due to disability entered the Medicaid program. Even though recent use of long-term nursing home services was the strongest predictor of Medicaid enrollment, the prevalence of nursing home use was rare among all Medicare beneficiaries. Adjusted rates of Medicaid entry were also greater for recent users of inpatient and SNF services, and the use of these services was more common. Almost half of beneficiaries who aged into Medicare and almost three quarters of beneficiaries who qualified due to disability had no use of these health care services before they transitioned to Medicaid.
Other key predictors of Medicaid entry included beneficiaries' participation in financial assistance programs, which is clearly correlated with other unmeasured characteristics, such as income and savings, and may also be associated with a beneficiary's propensity to participate in full Medicaid. Beneficiaries in these needs-based programs might also be more informed about eligibility for Medicaid (Perry et al., 2002) .
The proportion of Medicare beneficiaries newly enrolling in Medicaid in this study is lower than other national studies, most likely because of our 18-month follow-up period and our selection of a study cohort with no baseline use of hospital or nursing home services. Two analyses of survey data found that the share of people entering Medicaid ranged from 10% of adults older than 50 in 10-12 years (1996-2008) (Wiener et al., 2013) to 16% of adults older than 70 in a 10-year period (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (Lee, Kim, & Tanenbaum, 2006) . The closest comparison to our study measured what share of Medicare beneficiaries joined full Medicaid or partial Medicaid with cost-sharing coverage between January and December 2009: 1% of beneficiaries older than 65 and 7% of beneficiaries younger than 65 . Three quarters of new Medicaid participants had no recent use of nursing home services, even though the study population differed from our main sample in that the cohort was not limited to beneficiaries without nursing home use at baseline .
Our study has several limitations. To accurately measure the duration of health care use, we selected beneficiaries with no use of hospital, SNF, or nursing home services in the prior year, so our results may not generalize to beneficiaries who enter Medicaid after years of using these services. Although we estimate socioeconomic resources and supplemental coverage status based on survey data, these measures are not as robust as individual-level data on income, assets, and supplemental insurance. For example, we cannot identify low-income individuals who live in areas where most residents have greater socioeconomic resources. In particular, we cannot observe beneficiaries' eligibility for Medicaid and whether it changed following use of medical services. Other health services that we do not measure, such as HCBS or outpatient care, also could have influenced Medicaid enrollment Pezzin & Kasper, 2002) . Another study found that only 15% of new Medicaid participants living in the community use HCBS following Medicaid enrollment , which suggests that HCBS use may also be relatively rare in our population. Because states may grant retroactive Medicaid benefits in certain situations, our lagged variables may be a conservative estimate of whether health care use preceded beneficiaries ' Medicaid applications. Even with these caveats, our findings have several implications for policymakers who seek to improve health care for low-income beneficiaries. First, one ongoing policy debate is whether some moderate-income dual-eligible beneficiaries may be able to alternatively fund long-term care with private insurance or increased savings. Our results, combined with other recent reports in different study populations that document that nursing home and HCBS users are a minority of new dual-eligible beneficiaries Wiener et al., 2013) , are an important reminder that finding alternative long-term care funding may impact only a small fraction of the dual-eligible population. In fact, we observe that using SNF care, which may be followed by a long-term care nursing home stay, is a strong predictor of Medicaid enrollment. If many beneficiaries qualify for Medicaid while still covered by Medicare's SNF benefit, this pattern suggests that some beneficiaries may not have the financial resources to cover Medicare costsharing requirements, much less any subsequent long-term care expenses. Given how strongly prior participation in needs-based programs predicted entry into full Medicaid, policymakers might want to consider whether the differing levels of eligibility and benefits for these programs align to what type of financial protection could provide the most value for low-income beneficiaries. Second, one group that deserves further attention from policymakers is the large proportion of new dual-eligible beneficiaries who are entering Medicaid without any previous use of hospital, SNF, or nursing home services. For these beneficiaries, the term "spend down" might mischaracterize their Medicaid entry. Even if some of these beneficiaries have unobserved health expenses, it is likely that some of these new dual-eligible beneficiaries are relatively healthy beneficiaries with low medical costs. Some may have a history of being eligible for Medicaid prior to actually applying for benefits, which raises questions about what prompted them to enroll and whether Medicaid improved their financial circumstances or access to care. Our study does not address whether these beneficiaries continue to have low use of hospital and nursing home services following Medicaid entry. If so, this population's health care spending could be considerably lower than beneficiaries who enter Medicaid as long-term care users. Among existing dual-eligible beneficiaries, total Medicare and Medicaid spending is more than three times greater for beneficiaries with long-term care use compared with those without use of these services (MedPAC and MACPAC, 2016) .
Third, our results highlight the stark differences in Medicaid entry patterns for beneficiaries who aged into Medicare versus those who qualified due to disability. In particular, the latter group had greater rates of Medicaid entry and was less likely to use any inpatient or nursing home care prior to Medicaid entry. Relative to their older counterparts, Medicare beneficiaries younger than 65 have lower income levels and lower rates of supplemental insurance coverage (Cubanski, Neuman, & Damico, 2016) , which suggests many might readily qualify for Medicaid.
Finally, understanding Medicaid entry has increased urgency as several policy initiatives currently focus on steering dual-eligible beneficiaries into managed care programs, including the joint federal-state Financial Alignment demonstration and state-level efforts to coordinate Medicaid managed care and Medicare Advantage plans (Gold, Jacobson, & Garfield, 2012; Musumeci, 2014) . To improve the quality of care for dual-eligible beneficiaries, understanding patterns of Medicaid entry might help managed care plans predict such factors as whether new dual-eligible beneficiaries will have pent-up demand for health services or whether they will need immediate care coordination to handle an expensive health care episode. Unless payments are appropriately risk adjusted, managed care plans may also have an incentive to find new dual-eligible beneficiaries who are relatively healthy to cover instead of beneficiaries who enter Medicaid using expensive services like hospital stays and nursing home care.
Conclusion
The use of nursing home services is a strong predictor of Medicaid enrollment, but other forms of health care utilization, including hospital and SNF use, are also independent predictors of Medicaid enrollment and are far more prevalent than nursing home use among new Medicaid participants. Furthermore, a large share of new Medicaid entrants in the Medicare population had no recent use of hospital or nursing home services. These patterns should be taken into account when designing and evaluating polices to reform health care delivery for dual-eligible beneficiaries.
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